
Project Introduction

1. To synthesize a task-specific IL that is efficient at removing Na from
sodium-rich phases found on Mars, and has the ability to produce a silica gel
as a bi-product.2. To develop, build, test, and use an electrolytic hydrolysis
system that will form sodium hydroxide and regenerate the IL.3. To identify
the proper mixing ratios of sodium hydroxide, silica, water, and regolith
simulant to provide a strong sodium-silicate construction material, while still
allowing the material to be extruded and deposited. Next step after this year's
work is to test deposition of the material in a Mars-like atmosphere (~7 Torr,
95% CO2).

Anticipated Benefits

The target outcome is the first demonstration of creating cementitous
construction material from known planetary resources. The end goal is to
provide a usable construction material for additive construction technologies
that can be produced on planetary surfaces, thus eliminating the excessive
cost of launching these materials from Earth. The ability to produce
construction materials in-situ will also provide the capability to manufacture
new infrastructure elements on demand, without having to wait for a resupply
mission from Earth.

Primary U.S. Work Locations and Key Partners

Sodium silicate and Martian
simulant mixture cured in CO2.
Note the formation of a sodium
bicarbonate rind.
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Organizations
Performing Work

Role Type Location

Marshall Space Flight
Center(MSFC)

Lead
Organization

NASA
Center

Huntsville,
Alabama

University of Mississippi Supporting
Organization

Academia University,
Mississippi

Primary U.S. Work Locations

Alabama Mississippi

Images

Project Image
Sodium silicate and Martian
simulant mixture cured in CO2.
Note the formation of a sodium
bicarbonate rind.
(https://techport.nasa.gov/imag
e/35791)

Organizational
Responsibility
Responsible Mission
Directorate:

Space Technology Mission
Directorate (STMD)

Lead Center / Facility:

Marshall Space Flight Center
(MSFC)

Responsible Program:

Center Innovation Fund: MSFC
CIF

Project Management
Program Director:

Michael R Lapointe

Program Manager:

John W Dankanich

Principal Investigator:

John C Fikes

Technology Maturity
(TRL)

Applied
Research Development Demo & Test
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Technology Areas
Primary:

TX07 Exploration Destination
Systems

TX07.2 Mission
Infrastructure,
Sustainability, and
Supportability

TX07.2.2 In-Situ
Manufacturing,
Maintenance, and
Repair

Target Destination
Mars
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